The Antibacterial Mechanism of Terpinen-4-ol Against Streptococcus agalactiae.
Streptococcus agalactiae, a highly contagious mastitis pathogen, caused huge economic losses; meanwhile, repeated use of antibiotics results in the emergence of serious antibiotic residues and drug resistance. Therefore, it is in great need to develop ecologically sustainable antimicrobial agents. In the study, the minimal inhibitory concentration (MIC), minimal bactericidal concentration (MBC), and action mechanism of terpinen-4-ol against S. agalactiae was investigated to evaluate antibacterial activity of terpinen-4-ol. Results showed the MIC and MBC of terpinen-4-ol were 98 and 196 µg/mL, respectively. Time-kill curves displayed that the antibacterial activity of terpinen-4-ol was in a concentration-dependent manner. Transmission electron micrographs showed that the cell membrane and wall of S. agalactiae were damaged, and plasmolysis and chromatins were inconspicuous. Release of Ca2+ and Mg2+ proved that terpinen-4-ol could increase cell membrane permeability. And the release of lactate dehydrogenase (LDH) suggested that cell wall was destroyed. Sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) and 4',6-diamidino-2-phenylindole (DAPI) staining results showed that terpinen-4-ol could affect the synthesis of protein and DNA. These results suggested that terpinen-4-ol might be used as candidate for treating S. agalactiae infection.